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DECLARATION UNDER 37 CFR 1.132 



I, Peter Greenwood, do hereby declare as follows: 



1 . lama citizen of Sweden residing at Vaktmastaregangen 1 1 , Gothenburg. I am a product 
specialist at Colloidal Silica Group* Eka Chemicals AB. Sweden, where I have worked for 6 years. 

I have been working with different applications of colloidal silica since 1992 in previous 
employments before my employment at Eka Chemicals AB. I have also worked with the preparation 
of high molar ratio silicates (molar ratio Si0 2 WI 2 0 between 4 and 5), prepared by mixing colloidal 
silica and silicate solution at a former employer, Nanosol AB, Sweden. I have a degree of MSc. in 
Chemical Engineering and a Licentiate degree in Engineering Chemistry (additional 2 years of 
research studies/Work after the Master degree), both degrees at Chalmers University of Technology 
In Gothenburg, 

2. U.S. Patent No. 3,977,888 (Sano) 

Sano teaches, at Col. 3, lines 38-45, a silicate as a multi-component system comprising a mixture of 
monomeric silicate ions, polymeric silicate Ion micelles, Incomplete soluble amorphous silica or Its 
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hydrate, and amorphous silica with adsorbed silicate ions. The multi-component system is a highly 
viscous solution. The viscosity is in the range of 1000 to 15000 centipoises, see Col. 4, lines 56-59. 
Sano further discloses, at Col. 4, lines 60-61 , that the amorphous silica powder used in the invention 
has a particle size of 0.5u to SO u. Sano also teaches that the amorphous silica filler is dissolved in 
the state of incomplete dissolution in the aqueous alkali silicate solution, Col. 3, line 52-55. Sano 
finally makes a distinction between the functions of the amorphous silica and the silicate solution; 
the silicate solution acts as a binder while the amorphous silica acts as filler, Col. 3, line 50-51 . Sano 
does not describe any system comprising silica sots, 

3. The difference between a silica sol and a silicate solution 

The difference between a silica sol and a silicate solution can, in its simplest way, be explained by 
realizing that a silica sol is a stable colloidal dispersion of silica particles whereas a silicate solution 
is a solution of silicate tons. 

A silicate solution normally contains semi-polymeric species like dimers, tetramers etc. The 
average molecular weight depends on the molar ratio between silica and alkali, typically the average 
molecular weight is in the order of 100 to about no more than 2000 grams. per mole?. The particle 
size particle size of such species depends on the average molecular weight but is below about 2 
nm, compare the molecular weight on for silicates given in page 133 1 with particle size table on page 
191 a . The molar ratio SiOa/MjQ of a pourable concentrated silicate solution, i.e., a solution with an 
upper viscosity limit of about 10 000 - 20 000 centipoises, typically is Deiow 4 - 5 s ; the maximal 
silica content is declining with an Increase in ratio. The maximum silica content is about 35 per cent 
by weight at a ratio of 2.0-2.5 while at a ratio of about 4 the maximum silica content has decreased 
to about 25 per cent by weight 9 . Other parameters of such silicate solutions are given in table 2.1 4 . 

A silica sol is a stable colloidal dispersion 9 of silica particles, i.e., a dispersion in which the 
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particles do not show any tendencies for settling. The reason for this is that the Brownian motion is 
larger than the sedimentation motion. This means that a dispersion that settles is not a coiloidal 
system. In practice this means that the particle size range for a silica particle in a silica sol is in the 
region from about 5 to about 100-200 nm. iter discloses that silica sols with particles of 300 nm (= 
0.3 urn) in particle size settles*. Silica sols are polymeric materials with average molecular weights of 
from about 50 000 -1 00 000 up to several millions grams per mole depending on particle size 7 . For 
silica sols, the molar ratio SiCVMjO Is within the range of about 20 -1000, typically the ratio is in the 
range of SO - 300. 

Silicate solutions are normally used as raw material in the production processes of silica 
sols which are described in numerous patents 8 ' 8,10,1111 . 

Further, silica sols are low viscous products, typically the viscosity range is from about a few 
centi poises up to about 20 - 30 centipoises even for concentrated sols with a silica content of up to 
50 % by weight 12 , compared to silicate solutions that may have a viscosity of 1000 centipoises and 
above 4 at a similar silica content. 
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I declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 



PAGE 7/19 * RCVD AT mm 8:33;48 AM [Eastern Daylight Time] ' SVR:USPTO|F3(RF4IO * EWffiHN 1 CSID;USPTO * DURATION (mm-ss):00-0r> 06 . 1fi 



RK20 PATENT Fax:914-693-4236 Jun 9 2004 8:28 P. 07 



AKZO NOBEL eka chemicals 



were made with the Knowledge that willful false statements and the tike ao made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United Stated Code and that 
such willful false statements may jeopardize the validity of the application or any patent resulting 
therefrom. /J y y 

DATE: itw. 7 2&*j BY: /ffy^ /^Sw^W ^ 

Name: /jjCB£ /VW* V£> 



Title: i^tf,** /{ff 
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